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Abstract of JP2001 069968 

PROBLEM TO BE SOLVED: To obtain a new microorganism which can simultaneously simply produce 
polyhydroxyalkanoates containing hydroxybutyric acid and so on as monomer units, respectively, as 
biodegradable polyesters in high yields. SOLUTION: This microorganism can simultaneously produce 
polyhydroxyalkanoates containing 3-hydroxybutyric acid and a 3-3- hydroxy-5-(4-substituted phenyl) 
valeric acid of formula I (R is H or CHS) as monomer units, respectively. The method for biologically 
producing the polyhydroxyalkanoates comprises preferably culturing the new microorganism: 
Burkholderia sp. 0K4 strain (PERM P-17371) in a culture medium containing a 5-(4-substituted phenyl) 
valeric acid of formula II and then extracting the polyhydroxyalkanoates containing 3-hydroxybutyric 
acid and the 3-hydroxy-5-(4- substituted phenyl) valeric acid of formula I (R is common to that of the 
compound of formula II) as monomer units, respectively, from the culture product. 
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(54) WWCD«W] «fa«ffi«)OK4«c*J:«*0»ftft««Vifc*UtHD*i/r;l'*yx-hOft«^ 



(57) 

[ISM] 3-h Ko^vgSBSt, 3-hHndri/-5 
-(4 -Bm7x:^;l')S^S?5i$r^:yv-J.::^7 b 1 1 

[fl?i^¥S ] 3 - 1 H odf i/SKi: . TieHS^ 

(1) : 




h'Ddf j^- 5 -(4 -sm7 i-;i/)-S^S?^^ yv-jL 

(Burkholderia sp. ) 0K4*ic (PERM P-17371) . 



(2) ^2 00 1-6 9968 ( P 2 0 0 1 - 6 9 9 6 8A) 



im^m 13 3 - 1 Kndf- i^msit . Tia-*^ 

(1) : 

[flii] 




h' ndf - 5 - ( 4 - B«| 7 X ^i?!^ ^ y ^- J- 
(Burkholderia sp. ) OK4«t (PERM P-17371) . 

m^m 2 ] mmm i im<r>^-^- ^ */i-t r • 

Xtr-v-X (Burkholderia sp. ) 0K4ift (PERM P-173 
71) TiS-«5e (2) : 
l<t2] 




(a) 



h Hn^i^iSi^i: , HlrfeHS^ ( 1 ) T'S^Sit, frtS- 
«yC (2) i:R$-ftjit-ri.l.3-hHadfv-5- 
(4-ffl^i7x-;P)««S!*ty7-ar.>y ^i: LT* 

tat. ^'an*/l.A$:fflv^|>^i:5:#jSi:-tl.i«*Jl2 

a. 

ait. •dmmw.m:m\^h:ibimib^hmm.2 

tieiJ<0;K 'J t H Ddf vT/l^;* y X- h cO^»W±]!t:^r 

ft. 

tOOO 1 ] 

V ^ I. *^f»tt'-K u xx-f ;i^«o4!t^!iW4«:ft^t 
m(*:Wt«i. :^:«-)»tt;K'Jxxr;l.i:L-C. 3-h 
Ko^ri/lSiei:. 3-b Hodfv-5-(4-SSi7x 



-;W^mi5iaSr^y^-i--y hi: LT^tf^^U b F 

«j. fejitx-e^ns^ii^irMv^T. fries -bHodfi^is 

Ki: 3 - b K Ddf - 5 - ( 4 -B^7 X-/U) ^iia 

Sr^ y v-jL- -x h t tr #tf^ u b Ko^ i^r;p;* y 
X- h mmM^j^zmti, . 

(0002] 

S:. r5Xf-y^'^i:LTfyfflLT&^c*^ 4vS^fltt 
(c-^*ix5::*t<o7-5Xf->/^'af<o«ra*<:*:^^tt^ra 

mi^ix. mk<^^mA^(D-^^-m^^Mmziti'c . 

miz:ff^i^mm.mi.zx 

I.. 

10 0 0 3] mUS. /-KUS-b KP4fi/7■^^-h 
(PHB) izm^tihwmsim.^'j:^XT)i^ {^0 

hh'n^j^T;U;{?yx-h ; PHA) {i. tfttiOtii- 

I., oto. s^ft^Sr^flgt-r^r^x^-y^'tLr 

5-1 5 9^i^$fi. #BST6-169980#i^«. # 
S¥6-l 69 988-f4^«. !}#^T6-2 2 5 9 2 1 

[0 0 04] ZtitX\ §'«mmiK dfJ3-bKo 
^i^r-f-l^-F (PHB) . *l.l^{i3-bHD^j^y 
f-U-ht^OfficOb Kndfi^7;l';<ryx-hfc<7)3;K 
'J^-S:«f*:rttC^ • mrthztm^^tix^^h 

{ 4^i-l»ttr7X^-y^'yNyKy-y:?^ (4:)J>jsittr 

5Xf-.y^'J9f5?^^ : (tt)X5 • T^- • XX). p. 178 

-19735: fc'^W, Mltf. ryt';{?Ui'^x • a-^ha 

7rXH 1 6tt (Alcali genes eutropus H16 ; ATCC N 
0. 17699) ^hmz^CO^m^ii. Ztl(:>:iiV7~<D^ 

mizmimmmn^itx\^i,. -t^sh^. mt^st 

mm^i\L^^hZb\,Zi.'>X. 3-bh'o=3f>-y^ 
U-h (3HB : 3-b Yu^i^rT^vm i:3-bH 
odfv-'N'H^-h (3HV: 3-bKodfi^'<.>':}'y 

m) ff)^m^ttz\m^ff)^!^iSLkmz^-^mb-t 



(3) B!2 001-69968 ( P 2 0 0 1 -6 9 9 6 8A) 



h (mm-e - 1 5 6 0 4#^«. #^¥7 - 1 4 3 5 

2^m. mms- 1922 mm^si^^mi), 

[000 5] ttz. mWmW.2bA2 93m\,ZM. 
i/x—Y^i'y^ • :^U:^<i(yyX (Pseudomonas oleovo 
rans) ATCC 293471*1= ^mk LXimkmmm<t 

-hHadf j/T;l^;<?yx-b (3HA: 3-tKnafi^ 
TiU:^ ) Sr t / v- jlci 'yhtti>^V xXr/l^S: 

- mi^lZkim^^iiXVyi, -- 

[00 0 6] !Rfrai^5-74 4 9 2-ti>f8t«i, ;<^n 
A'^'rU'^i* (Methylobacteriuiii)^. ^"iya 'y/jX{P& 
racoccus)jS, Tf\^:^OyA-X (Alcaligenes) Jg, 
-H^-^A (Pseudomonas) JgWN'^rfTSr, 

3 H B t 3 H VO^^S-^jKU XAr/t-^ ^-tir ti^l.:^ 

[00 07] ^^T5-9 3 04 9-tii:j$g, tiXX/im 
^7-26 506 5^^|glCj±, Txn^-^X • =3f -rt' 
X (Aeromonas caviae) ^ia?nflaISK«^:t^'f 

i;tj;0, 3HBi;3-hHn^v">s^-9-yx-h (3 
HHx : 3-th'n=Jfi^'sdfty|g) <02)S:H-ft«-^;K 

[0008] !Rf^T9 - 1 9 1 8 9 3^^fgt(i, 3V 
• Ti^ F'K7>'A(Coiiiaiiionasacidovorans) IFO 1 
385ms- Stfrnt LX\>-1^)VayWSt.Xf\A-^9y=J 
:^-lV^tS^m:m^^XimthZbf,Zi:^ 3HBt 
A-tYn^i^-f^V-Y (4HB : 4-hh'0^v-7" 
^'VK) 2r^>"?-a:::>yhCj^--KUxXT;W^^ 

[ 0 0 0 9 ] St . cm^ffit^m^m-ti.'-KUxx-r 
}<tfi^j:^ixXtX\^h. z-tihw^smiKmmLx 

mux. FEMS Microbiology Letters. 128 (1995) 
P.219-22&3:t'tci¥iHetci2f5$ixT<.^2.. mX^tlh^ 

m (tfii«) tti, . T-mim^m&. xx 

i^fl:)^*Wc>iii>. 

[0010] i<0J:at=. Slt4!fei4jS;l*i;xXT/WT*> 

S^lihFndri^T;U;>5?yx-h (PHA) {i, ^yv 

mi^^i^(r)m%^iix\^hi?. ^mmim^x o/zi 

HASr^i-s:^rs*^^iii,<, ^fc. frieoPHA^ 

[0011] mm. ru-;PSS:*/v-a--y 
^rtC*ttPHA«r4«fSia4!t!>i:L.T(4, Ztit 



X\ 3-hHndfi^-5-7x-;WN>UryS! (3H 
PV: 3-t h'o^v— S-^x-^l/^y^-yK. Jbffi 
HJfet ( 1 ) t'R=HcO<b-&!|*)) Srty^-i--/ hi: 
LTPHA4'l=®A-ri.«1*i: tT. vj.- K^-^-XtT 
J^X (Pseudomonas oleovorans)(0— I^jO^IRm $ 
<XTI/^I><5D»T*I) (Macromolecules. 24. p.5256-526 
0 (1991) ^#Bg), pfE^fiS, ^r^>l/tCInternational J 
oumal of Biological Macromolecules. 19, p. 29-34 

^UTy^(PVA: 5-y:ji-fU^yi'yWt)f}^h. 3 

HPVS:*/V-JL- .y bt L-c-^tfPHAS:4*r 
I., S/i. ;<?)^PI^{;4*$fil)ftoPHAcot/-7 

-jL-.yhJi, 3-hKa^v-^^K(3HV : 3-t 
Fn^ifv'^y^'yK). 3-t h'a='rx'\^-tye(3H 
Hx), 3-hh'odri^A,7-:5'>-Bl(3HHp). 3-t 
Ko4fj^:t^'^'>'ir(3HO), 3-tHadf j^y-fy® 
(3HN), 3-t HDdf>'TX^>'i!(3HD). 3-tH 
o^>-KT;<7ye(3HDO)-C'J>'5s -«W=5rPHA<7) 
ifi&^T'J>S3-th'P='ri^iSl!(3HB : 3-t Ho 
dfv:/^'yil)JL-.y m^^jtTV>!6:V\ $<5>C, Mac 
roiDolecules, 29, p. 1762-1766 (19%){C«4. 5- (p 
-by;l/) AVijryK (5- ( p-h'J;W) '^.yrJ'y 
is) . 5- (4-x^;^7x-;^) aV»JT>'S! (5- 
(4-xf■;^7x-/^) '^.y^'yK) , 5- (4-t'7 

xr:u;^) AVuryK (5- (4-t'7x-U/P) 

^:?>iS) , 8- (p-h'J/P) 7j-^':5'yi!S:«Stt 

T, -?■^l-?'fl«3il^fl:•^^^^^^B-r&^#s^-&^:t'p 

HA^4S-tl.CtA^ie«!$nTVM), tfa Macromole 
cules. 29, p.3432-3435 (1996)Wi, 6-7x>'^>' 

"^^^ym. s-yj.J^i^it9^ym. ii-7xy 
iznmh ^#iisr■^^fip h a i^-ri z t mm 

^tiX\^6. U»t^:*»''^>. b{::3HB 
[00 12] 

w^BUT. ^«^ftttiOPHA*<atfLrt>o. mt 
\i. zixtx'm^<7iKi:\<\ 3HBt7x=.)\^m^mr 
u ^ gj^a t L T^tf 3 - 1 h* z^r)U^ ym 

(3HA) ^|Simc-^tf:3'-KU-7-cO^*-ffi*5^<M 

[0013] *5%Bj{i, ±feiOilJS2r)B^-ri. tcoT'J) 
0. 3HBi:, Tie-fii^ ( 1 ) 

3 - 1 HD^j/- 5 - (4 -{l«|7x-;W)S¥iS 

Srt y .y b fc UT^tf^ y t F odf i^T)U:f} J 

X- h m'^\iz^'fhmmmM^mcth zt\z 

X. SHBt, TIB-«l^ ( 1) -C^^ni-S-tHn 



(4) M2 001-69968 ( P 2 0 0 1 -6 9 9 6 8 A) 



^ - 5 - ( 4 -gm7 X ^ / -7-^- -y 
coo 14] 

(r>m^iS^ti t. 5 - 7 X -ypA'P U r P V A : 
5 - 7 i yM) t ^-S SM^lft 

KiJV^T4WtSPVA«<bti«ilS4!|^j^§!»'JUv:. sg 
fc, SSO§ix3tPVA^^ygJija4!^<0^»»tov% 

x-h (PHA) i7)4^tl^iB^/^i:;^. y:>-yi!t 

5-y Ji-)w<uu7ymt:m (mm) tixim 

3-hHndE-v7'^'yil(3HB) ^:4,(XIC3 

- h H Ddf i^- 5 - 7 x-;l/>'N'^ U r >-K ( 3 H P V 
A) hi: LT^tfPHASrR^tC:^ 

gcOPHA^ggSrWL. A'-^*;PT'Jr • 
X (Burkholderia sp. ) t H^T'^ l>ami:. frS'Sr* 
1*i:*iJBr$ii, ^<7)o-h. —ymm^'^-i't^)\^f'J 
T • XM-i^X (Burkholderia sp. ) 0K4«ci: tf, 

(NIBH) ) tC^Kt/i(Slt#^ : PERM P-17371) . t 

&5- (4-^7x^;i.) >'N'n;ryisSr^tf^«!T' 

igS-ri.i:. 3-hh-o=Sfv7'^yi? (3HB) ^^>t;f 
t::^^;5-ri.3-bh'n^i--5- (4-^7x:::;P) 
U r y?-^- -y h i: LT^tf P H A<04 

[0015] •r^i5*>. h KoJf vr;U;)& 

/x-htllfigS-im.iSttiltiitl, 3-hh'n:^fj^i8S 
i: , TiE-JKst ( 1) : 

[0016] 

[^Ii3l 




h'o^ V- 5 - (4 -m§l7 x-;WSmK$: 

- -y h i: LT-^tf /-K 'J t h' o^f $^r;l^;*f / x- h S: |S1B* 

(Burkholderia sp. ) 0K4«c (PERM P-17371) Th 

I, 

[0017] ttz, h Va^i^T)\^^yx 

-hcrmamMimi. 1!iliBA'-;J';^;^TDr • ;^tr 

(Burkholderia sp. ) 0K4tt (PERM P-17371) 
TiB-jSS3*: (2) : 
[00 18] 




t h-n^S^iSSi:, gfrieHKi^i ( 1 ) X'Tn^ti. mfS- 
m^(2) i:RS:ftffli:-ri.S3-hHa^i/-5- 
(4-iB«l7x-;W^^li?^*y'V-JL:i-y hi: LT^ 
tf^Ub h*oJri/r;l';<?yx-hS:B>itEtg«!I%*^^tta5 
-ri. C: i: S-mi:-ri)'-K'J b h'Ddf vr7l/;>& /X- ho 

[0019] :3:fc, ±mer>4iV b h'n4f vr;^*yx- 
h04^!5W4«:^{^fcv^T, l?iE;|tUbh'ndf>'T;W 

V^, Plt<, l9IB'-KUbh'odpi^r;U^yx-h<0tt{fJ 

tc. <!f^&mmmm\'^izthmi^\ mix. m 
mimii. ±m~m ( 2 ) -c^^^ii. 5 - (4 -mm 
y x~M^mi.zmix . ^i-ymttzii^'^oym 

[0020] 

[^^<^*I<?)J^JS] *»BB(?)iiS4!|i!rC*l.0K4l* 

mzx 0 p vA«^bti«t«*!ii!ii: ixmmtit: 
(002 1 3 zcooKAWii. d:(rmi-^3i>ztmiw 

[002 2] 

[^1] 
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(1) mum 







(0.3^.5 X 1.0-2.0 ioO 






















Bis 


(2) /fe^-^tfb^MBI 


pmm 








wm 




BMIS 


















m 




























(Mi 












Bit 




m. 


















■f* iift- 







[0024] [^31 
(3) ii:J'yim»m 



mst (%) 








Not detected 


»7.8 


Not detected 



—9t-JV'f^)T Xh°-xX (Burkholderia sp. ) 

[00 2 5] St. ;<0OK4mi, t^^WUllfefRltCiS 

^ (2) T-^$m.5-(4-a^7xri;l^)>'<U-UT 

'^<m^\ 3HB^r/3t^fc-«5<i ( 1 ) C^^tlS 3- 
h Hodfv— 5 - (4 -Sft7x-;WA'i/ "jryKJrt 



urkholderia sp. ) 0K4«^i:L7. 3^ JM^ 

u ^•^T.^iimmmm^z^^Ltzmm^ •. fer 

M P-17371) , 

[0026] *f6HB<ooK4mi, mmm^'t?>m^ 



(6) ^2 001-69968 ( P 2 0 0 1 - 6 9 9 6 8 A) 



0. 2%-o. 5%m^miUci^m^m\'^hzbi}K' 
#1. 

coo 27] -^r, PHASr#a$ii-S«^«i, M9tt 

7~i 2mmmm. mm. y-rywt (na) 
K) ^o+gf^msfiiE^ 0 . 1 %-o . 2 m 

rvKSrO. 1%~0. 2%SJg»L^^ig«5fflV^T. 
L=5:V^iiliglSiMtw, +iii7)||§JiSij^0. 1%~0. 2 

%SK> at^HSic ( 2 ) [Z7T^{A-wmyx-)V))<> 

\^'}rym^o. i%~o. 2%gjgasjnU>:iS«iT'sg 

[0028]*!. iiji. i^iibipi^im^i^m*pff)mmi 
mi 1/10 mmzm i . ±m'pmff)mmi o . 
1 %~o . 2%n&. m-mt ( 2 ) tc^^ni. 5 - 

(4-am7x-;l.)yN'n;ryi?Sr0. i%~o. 2% 

[0029] Z<7)m^j:imiZii. ^<y^^. SiJA'-/^ 
[00 3 0] Jttwa'Vv:, PHA5:^§-ti:|.|gt2^iJ 

J:<. ^J;t«f, MSBtgtfi. M9^«!illSr^{fl>c:t3&< 
■CI' I.. *l6BBCfctt&^^Jt-ffl»,^SM9^<OfflB£ 

[0031] 
[^4] 



M9«tt«)|aifinj£ y .X^A^; pH7. 0) 







Na,HPO^ 


6. 2 g 




3. 0 g 


NaCl 


0. 5 g 


NH«C 1 


1. 0 g 



ajwOng) 


POT<«g) 




190 


tt2 


43 



CDW:cell d r y w e i g h t (ia®af*:M;) 
PDW: Polymer dry wei ght(;KUV 

c/p : i\io-7-tmsA/^mimM. 



^hcoa«:rtEa^2rl^-ri.^tt<£or, PHASrEIlR 
[0032] 

[0033] (mmmi) 

3HBiijJ;y3HPV^i&PHA<7)^-l 
yi-ym. l%«:-^tfM9»^ig«LhT4W$-fr^0 

K4tt«03D:i-5:, y:^>-K0. 1%, PVA(5- 

7x-;U'<y^'yi!) o. i%iistsM9m^m(2 

0 0 mL) ^zmmi. sox^Tmmvfc. 3emm 
^k. mmmmizii-oxmL. yi-ymo. i 

PVA 0. 2%i:tts. (NH4C 1 ) S:^ 

t^V^M9?Sft^«ti (20 0 mL) tcS^jSLT, S 

tfmmmzx-oxw&i i^yt^^y-fix'-smwi 
xm^muz. 

[0034] ZcDW-^mt^^U"/ hinMitim. 1 0 

OmLn^Xnat^Jl'MZfmt. 6 0'Ct:'2 0^J9# 

ixpuAtmtaLti.miamo. 45/zmco7^;w 

[0035] 'i%(:,titz P H AtfOffl«{±JilT<7) i.o\,zLX 
mLtz> •f^j:hh. *<J10mgPHASr2 5mL§-f 
xS^^xatAii. ^u'aTti)VJx2mUzmm^^. 
3%mki^tsy^J-mm2ml.^:l!!atX, 100 
°Ct'jiBSU=5:3!)<'o3. 5i^iaRi5§-*^v:. Kie*ITf^, 
ffii>f3j-y*10mLS:totr. S(t< 1 O^ISHSi: 3 t 
^>:fit. 2«t^ML/;Tii<?)^'o^*;^i^«^K0ai 

^mr7y:^^i^^AX'm^Ltz, ^Lio^oo^/PAi 

S:;yx^'DVh^57^ SS^tffJIB ( GC -M 

S. &ftQP-5050. E Iffi) (CWC. isttlX 

[0036] 
[«5] 



87 





3}I4 


3HPV 


2 


2 


3 



3HB : 3-hh'o=Sf>'iSi! 
3HV: 3-bKo=iE-i^^B! 
BHHp: 3-hHn=JE-^'^r:J'ylS 
3HN : 3-t Hodfy>'^>'i! 



(7) ^2 001-69968 ( P 2 0 0 1 -6 9 9 6 8 A) 



3HPV : 3-t ^*a=fi^-5-7x-;^^^ 

(mmm2) 

3HBSr/3HTVA ( 3-h Ho4f i^- 5 -(p- h 

ff. Macronolecules, 29, p. 1762-1766 (19%)i:Macr 
oBolecules. 27. p. 45-49 (1994)l3lEK?iXl):trate£ 

oT. i/U-A-WUR^Cj; 0»®T'J)^TVA ( 5- 

(p-h'J;P) ^^K: 5-(p-h'J;i/) '^y^fyg!) 

h^h l=?§)ll$-fr -2 0'C, 7)U:^y^ 

H^Tt'3M ;<^;l/V/^>i^'>A^'a'J h'THF^fg 
S:«TL'5r**'^>aPx^c. *«;l 5^^miti^. p-r 

LiJ^V^T. 0. IM L izCuC l4^THFji?RlrJP 

A:2o%fiS[iw<«iJSfc^DL. fmtr. Tiimitmt 
s- 2 0 %i!i?iHc^?ffifiHtfl: tT . jfi^^sp^j-^miR i 

tz, 

[0037] :i<omm^i . iclit-7/^> j^'^ At'ffii* 

mmix^H-^MRm^uzbz^. -^m^i^ 

intlWMX<r>V^crmolecules. 29, p. 1762-1766 (199 
6)t^Siii.TVAc7)T-^t-Si:U>:. Zco^f^i 

[0 0 38] y-^-yKO. l%5r#tfM9»^lttfi±T' 



TVA 0. l%S:^tfM9jg^*:tg*(200 mL) t 
tt«L. 3 0-C-C*gSU^. 3 6l$Sf^. Il*^^'t^:»- 

m(zx->xmi. yi-yfiio. i%, tva o. 2 

%S:^tf, M^Ji (NH4 C 1 ) Sr^li^VMV19?Sf*t§ 
fl!!(2 00 mL) tSSSLT. Mfc. 3 0X:-C'3 6 

[ 0 0 3 9 ] i (O^m^tm^i^ -y h 2:ff» Uzm. 1 0 
O mLiO^' nu*;l/Afc*fgSU 6 0*0:^2 O^HSHS#- 
LrPHA$r»tllt3t. ttfiJ?K$rO. 4 5Acinc7)7 -f 

rj'-t'^jfiUct^. xA'iKi^-^'-tifiii^L. mmi 
10 0 40] n^tifzPHA(7)mmmrcnxdi>zi,x 

^^fUc •r=5r*)*>. *<?1 OmsPHA2:2 5mL^:h 
^'on*;l'A2mLKjS)!fSHt, 

3%glg?^-|rtJ^:5'y-;Wj§?S2mL^JPXT. 100 

°cT-ss£L^3!?s^>3. dm^mn^-tfz. ^mjik. 

m^y7i(.10mLt:MlX. WlK 1 OtJJ-SJgi: 5 t 

i-zmz. 2miz^mifzTm<oi^o'oyi:)VM.mimiii 

Sr;<fX^'n-7h/77^ — HAr^-t^^SS (GC-M 
S, ft»QP-5050. Eim) iZij^ifX.-kttlX 

V^I)PHA^:y7-J-- <y hc7)^f-;l/XX7^;Hb1^<0|SI 

[004 1 ] 
[«6] 



CIWCnB) 






3HB 


3W 


smp 


3UN 


3H1VA 


201 


88 


44 


34 


56 


3 


4 


4 



CDW:cell dryweight iWkMWMM) 
PDW: Polymer dry wei ght(;KUv 

c/p : .if 'j^-sa8aM/siasaf*«« 

3HB : 3-t Ko^xiSK 

3HV : 3-hh'o=Jrv^i? 

3HHp: 3-t Hodfi^'^TrJ'yi! 

3HN : 3-tHD^vy-:>->K 

3HTVA : 3-tHa^v-5- (p-h'J;W) ^ 

3 H Bfc J:tX3 H P V-g-WP H AO^- 2 
^-fUyRO. l%$:-i-tfM9»^tg«!j±-C^WS-ti:>t: 
0K4tt<7)3ar:-^, y^VyiStO. 1%. PVA 
(5-7*-;|^>^'yi!) 0. l%%:'tt!Mmm^ 
tfi(2 00 mDtcfflBt. 3 0'CT't§«L.:^c. 3 6 

mmtk. mmm'^mizx-^xmi. yi-ymo. 

1%, PVA 0. 2%^'^rO, g«i!l (NH«C 1 ) Sr 
itll=3:VMW9JKf*:^«I(20 0 mL) tcSSSL-T. 



so'cx'sem^mtdt^mitz. ;com&, 

[0042] vl<oa*£9a!l'<P -y h SrffM t/cf*. 1 0 
OmLf)^'on*;l/A{cSjSL. 6 0°CT-2 OB#^Siff 
ttPHASraaiUc. ttajfSSrO. 45Mm<7)y^>V 

if-Tbj&Lfzm. xA';if^-:?-Taiiiit, 

[0043]^l^>i^7tPH AcommmT<0 }:olzbX 
^ViLfz. ■t^j:h-t!>.^\ 0mgPHA^2 5mL^-^ 
xmy^xaizMi. ^no*;WA2mLlc5§(»§-ti-, 
3 %Ki!S:^tJ^ ^ 2 m L SriP;t "C. 10 0 

•CTjISS L=5:3&«<5. 3 . 5 i^f^RiE^-lt/c . S.m71k. 
U^:^yyiilOmL^1}nlX. WiK l O^^tSt o L 
fzmz. 2)i^^^^^iLfv:TJi^O^'oa5^;^JUJiSrflX0^^1 

S. ft»QP-5 0 5 0, Eim) iZfj^iiX. -^ttlX 



(8) BB2 001-69968 ( P 2 0 0 1 -6 9 9 6 8 A) 



CDW(ti«) 


Pin?(ag) 




3HB 




3H0 


3») 


3HID 


3IPY 


205 


109 


S3 


5b 


18 


19 


2 


3 


3 



CDW:cell d r y w e i g h t dgMffl^M) 
PDW:Polymer drywei ght(/-KUV 

C/P : 

3HB : 3-t Kndfi^iSK 
3HHx : 3-b 

3H0 : 3-hHD^v7t-^';5'yi? 
3HD : 3-hHodf j^r';!/yg| 
3HDD : 3-h Kndfi^Hr^yi! 
3HPV: 3-h KnJ{->'-5-7x-;P^:fffl! 
(0045J 

imcD^Sk] :^^mti, 3HBt 3-hKDdfi^-5 
- ( 4 -aSi 7 X r^/i.) S^S: q£ y V- jl:^ .y h i: -r I. 



^mmtLx. A'-^'^/wrur xt-^x oK4«fe 

(PERM P-17371) SriSfttStfctlC, C:<7)OK4l*^: 
«®fct-C. 5-(4-a}S7x-;W^^S:*t?i|^tfi 
•Cji^^^ftT-CtS«-fl..IfC% 3HB^<i,t/t3- 
h K o4f y - 5 - ( 4 -{B« 7 X t y V- 

7 h i: tl. P H A ^ |ilB#(c4l|-ri. ^ 1 2r nrtgfc L 
*%BBo:frffiT-{i, 3 - h F ndf J^- 5 - (4 -a 
SI7 X y .y h fc -f s p H A(c 
jDiT, [5lB#(c3HBS:ty7-a--yhi:t.SPHA 



